A novel scintillation detector is being developed with standard microfabrication techniques. It consists of a dense array of scintillating waveguides obtained by filling microfluidic channels with an organic liquid scintillator. Such a microfluidic device can be designed and processed to meet the requirements of a wide range of applications like medical imaging, homeland security and high-energy physics. High-spatial resolution miniaturized detectors as well as large-area detectors can easily be fabricated. The fabrication process of a prototype detector and experimental results are presented.
Many different standard microfabrication technologies have been envisaged for the development of a new type of scintillation detector with low material budget. A standard resin photostructuration process was optimized to achieve thin detectors with an intrinsic high spatial resolution. These detectors are made of a dense array of microfluic channels filled wi th liquid scint illator act ing as scintillating waveguides upon interaction with charged particles which can be easily exchanged making the detector intrinsically radiation hard. The concept of a new detection technique applicable to a wide range of energies was demonstrated with these detectors.
Outlook
A single microchannel defines a dense array of optically separated waveguides.
Principle of operation fluidic inlet fluidic outlet impinging particle scintillation light
